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1 Hopf $H$ Drinfel’d $D(H)[7]$
Drinfel’d $D(H)$ $R$ $\mathcal{R}$
Hopf
1 [31] $Res$hetikin Turaev [28]
$n$ $B_{n}$ $\emptyset$




$D(H)$ Schr\"odinger [17] $H$
( ) $H$
$H$ Hopf $H^{*}$ $[31]$ Schr\"odinger
( 4. 10) Schr\"odinger
$D(H)H$ ( 1.2)
Schr\"odinger Radford [26] $\epsilon$ ( 3.4)
Reshetikin Turaev B
$\rho_{D(H)^{H}}:B_{n}arrow GL((_{D(H)}H)^{\otimes n})$ Hopf
( 4.3) $(2, q)-$
Hopf
$k$ Hopf $H$
$1_{H},$ $\triangle_{H},$ $\epsilon_{H},$ $S_{H}$ Hopf $H$
$H$ $\Delta_{H}(h)=\sum h_{(1)}\otimes h_{(2)}$ Sweedler
$\otimes$ $k$ $H$- $H$-
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$HM$ $H$-
$HM^{fd}$ $HM$ $k$- $HM^{fd}$ $k$-
$H$- $H$- $M^{H}$
$M^{H}$ $k$- $C$ $X\in C$ $X$ $C$





Drinfel’d Hopf [7], [12; IX.4], [20; Section 7.1]
$H$ $k$ Hopf $H^{*}$ Hopf Drinfel’d
Hopf $D(H)$ $D(H)=H^{*cop}\otimes H$ $k$ Hopf
Hopf $p\in H^{*}$ $h\in H$
$p\otimes h$ $D(H)$ $p\triangleright\triangleleft h$ : $prh=p\otimes h.$





$\Delta_{H}\cdot(p)=\sum p_{(1)}\otimes p_{(2)}$ $h\in H$ $p\in H^{*}$ $harrow p$ $h-p$
$\langle harrow p, x\rangle=\sum\omega, S^{-1}(h_{(2)})xh_{(1)}\rangle (x\in H)$ ,
$h \sim p=\sum\langle p_{(1)}, S^{-1}(h_{(3)})\rangle\langle p_{(2)}, h_{(1)}\rangle h_{(2)}$
$arrow$ $H^{*}$ $H$- $H$ $H^{*}$-
1.1 ([12; P.214, Lemma IX.4.2], [25; p.299, (14) $]$ ):
$(p Mh)\cdot(p’\triangleright\triangleleft h’)=\sum\langle p_{(1)}’, S^{-1}(h_{(3)})\rangle\langle p_{(3)}’, h_{(1)}\rangle pp_{(2)}’\otimes h_{(2)}h’,$
$S_{D(H)}(p \triangleright\triangleleft h)=\sum\langle p_{(1)}, h_{(3)}\rangle\langle S_{H^{*}}^{-1}(p_{(3)}), h_{(1)}\rangle S_{H}^{-1}.(p_{(2)})rS_{H}(h_{(2)})$.
$(( \Delta_{H}\otimes id)\circ\Delta_{H})(h)=\sum h_{(1)}\otimes h_{(2)}\otimes h_{(3)},$
$(( \Delta_{H}\cdot\otimes id)\circ\Delta_{H}\cdot)(p)=\sum p_{(1)}\otimes p_{(2)}\otimes p_{(3)}.$
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Drinfel’d $D(H)$ Hopf
$H^{*cop}\otimes H$ 2- [5, 6, 9]
$D(H)$ Hopf [7] $R$-
$\mathcal{R}$ $\{e_{i}\}_{i=1}^{d},$ $\{e_{i}^{*}\}_{i=1}^{d}$ $H,$ $H^{*}$
$\mathcal{R}=\sum_{i=1}^{d}(\epsilon\triangleright\triangleleft e_{i})\otimes(e_{i}^{*}\triangleright\triangleleft 1_{H}) \in D(H)\otimes D(H)$.
Drinfel’d $D(H)$ Schr\"odinger Hopf $H$
2 $\triangleright$ $arrow$ $\triangleright$
(1.1) $h \triangleright a=\sum h_{(1)}aS(h_{(2)}) (a, h\in H)$
$H$ $H$ $H$ $H$
Hopf $arrow$ $H^{*}$ $H$
(1.2) $a arrow p=\sum\langle p, a_{(1)}\rangle a_{(2)} (a\in H, p\in H^{*})$
$S$ $S$ $S^{-1}$
$H^{*cop}$ $H^{*cop}$ $H$ $arrow$
(1.3) $p arrow a=\sum\langle S^{-1}(p), a_{(1)}\rangle a_{(2)} (a\in H, p\in H^{*})$
(1.1) (1.3) 2 $D(H)$ :
(1.4) $(p \triangleright\triangleleft h)\cdot a=\sum\langle S^{-1}(p), (h\triangleright a)_{(1)}\rangle(h\triangleright a)_{(2)}.$
$D(H)$ - $H$ $D(H)^{H}$ Schr\"odinger ([17;
Proposition 2.1], [20; p.293, Example 7.1.8], [3; Section 3], [9] )
$k$ Hopf $A,$ $B$ $k$- $AM$
$BM$ $F$ : $AMarrow BM$ $k$-
$A,$ $B$ $k$ $M\in AM$ $k$
$F(M)\in BM$ $k$ $A,$ $B$ $k$-
$k$- $AM^{fd}$ $BM^{fd}$ $k$-
$(F, \phi, \omega)$ : $AMarrow BM$ $(\tilde{F},\tilde{\phi},\tilde{\omega})$ :
$D(A)^{M}arrow D(B)M$
$(\tilde{F},\tilde{\phi},\tilde{\omega})$ : $D(A)^{M}arrow D(B)^{M}$ :
$D(A)^{M}\underline{(\tilde{F},\tilde{\phi},\tilde{\omega})}-D(B)^{M}$
(1.5) $R_{A}\downarrow \downarrow R_{B}$
$AM \underline{(F,\phi,\omega)}-BM$
$R_{A}$ $A\subset D(A)$ $D(A)$ - $A$-
$R_{B}$
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1.2 $A,$ $B$ $k$ Hopf $(F, \phi,\omega);_{A}Marrow BM$
Schr\"odinger $(F, \phi,\omega)$
$(\tilde{F},\overline{\phi},\tilde{\omega})$ : $D(A)^{M}arrow D(B)M$




$(F, \phi,\omega)$ : $AMarrow BM$ $(\tilde{F},\tilde{\phi},\tilde{\omega})$ :
$D(A)Marrow D(B)M$ 2 :
$O$ $(F, \phi,\omega)$ : $\mathcal{V}arrow \mathcal{V}’$
$(Z(F), Z(\phi), \mathcal{Z}(\omega))$ : $\mathcal{Z}(\mathcal{V})arrow z(\nu’)$
Kassel [12; X 4, p.330-337]
$\mathcal{V}=(C, \otimes, 1, a, r, l)$
$Z(\mathcal{V})$
( ) $C$ $V$ $\otimes id_{V}$ : $Carrow C$ $id_{V}\otimes-:Carrow C$
$c_{-,V}$ $(V, c_{-},v)$ $\mathcal{Z}(\mathcal{V})$ :
$X,$ $Y\in C$
$(X\otimes Y)\otimes Varrow^{c_{X\otimes Y,,V}}V\otimes(X\otimes Y)$
$ax,Y,V\downarrow \uparrow aV,X,V$
$X\otimes(Y\otimes V) (V\otimes X)\otimes Y$
$id_{X}\otimes c_{Y,V}\downarrow -1 \uparrow c_{X,V}\otimes id_{Y}$
$X\otimes(V\otimes Y)\underline{a_{XVY}}(X\otimes V)\otimes Y$
( ) $(V, c_{-,V})$ $(W, c_{-,W})$ $C$ $f$ : $Varrow W$ $C$
$X$





$(V, c_{-,V})\otimes(W, c_{-},w)$ $:=(V\otimes W, c_{-},v\otimes w)$
$C-,V\otimes W$
$\mathcal{C}$ $cx,v\otimes w:X\otimes(V\otimes W)arrow(V\otimes W)\otimes X$
:
$X\otimes(V\otimes W)\underline{c_{X,V\otimes W}}(V\otimes W)\otimes X$
$a_{X,Y,V\downarrow}^{-1} ta_{V,W,X}^{-1}$
$(X\otimes V)\otimes W V\otimes(W\otimes X)$
$cx,v\otimes idw\downarrow tid_{V}\otimes c_{X,W}$
$(V\otimes X)\otimes Warrow^{a_{V,,X,,W}}V\otimes(X\otimes W)$
:
$c=\{cV,W:(V, c_{-,V})\otimes(W, c_{-,W})arrow(W, c_{-,W})\otimes(V, c_{-,V})\}_{(V,c-,v),(W,c-,w)\in Z(\mathcal{V})}.$
$\mathcal{V}$ $Z(\mathcal{V})$ $\mathcal{V}$ $\Pi$ : $\mathcal{Z}(\mathcal{V})arrow \mathcal{V}$
$:\nu=(\mathcal{C}, \otimes, 1, a, r, l),$ $\nu’=(\mathcal{C}’, \otimes, 1’, a’, r’, l’)$
2 $c$ $\mathcal{V}$ $(F, \phi, \omega)$ : $\mathcal{V}arrow \mathcal{V}’$
2
(i) (full) $X,$ $Y\in C$
$F_{X,Y}:Hom_{C}(X, Y)arrow Hom_{C’}(F(X), F(Y)) , f\mapsto F(f)$
(ii) (essentially surjective) $X’\in \mathcal{C}’$ $F(X)\cong$
$X’$ $X\in C$
$F=\Pi 0\mathcal{Z}(F)$ $Z(F)$ : $(\mathcal{V}, c)arrow \mathcal{Z}(\mathcal{V}’)$
$c$ $\mathcal{V}$ $1_{\mathcal{V}}=\Pi o(Z, \phi, \omega)$
$(Z, \phi, \omega)$ : $(\mathcal{V}, c)arrow \mathcal{Z}(\mathcal{V})$
$1_{\mathcal{V}}$ $\mathcal{V}$
$O$
2.1 $\nu=(\mathcal{C}, \otimes, 1, a, r, l),$ $\nu’=(\mathcal{C}’, \otimes, 1’, a’, r’, l’)$ 2
$(F, \phi, \omega)$ : $\mathcal{V}arrow \mathcal{V}’$





$(F, \phi,\omega)\mapsto(Z(F), Z(\phi), Z(\omega))$
( )
$\bullet$ $Z(F)$ :
$(V, c_{-},v)$ $Z(\mathcal{V})$ $X’\in C’$ $g:F(X)arrow X’$ 1
$C’$ $d_{X,F(V)}$ : $X’\otimes F(V)arrow F(V)\otimes X’$
$c_{X’,F(V)}’=(id\otimes g)\circ\phi_{V,X}^{-1}\circ F(c_{X,V})\circ\phi_{X,V}\circ(g^{-1}\otimes id)$
$d_{X’,F(V)}$ $X,$ $g$
$d_{-,F(V)}\cdot=\{d_{X’,F(V)}\}_{X’\in C’}$ $F$ $(F(V), d_{-,F(V)})\in Z(\mathcal{V}’)$
$Z(\mathcal{V})$ $f$ : $(U, c_{-,U})arrow(V, c_{-,V})$ $C’$ $F(f)$ : $F(U)arrow F(V)$ $Z(\mathcal{V}’)$
$(F(U), c_{-,F(U)}’)arrow(F(V), c_{-,F(V)}’)$
$Z(F)$ : $\mathcal{Z}(\mathcal{V})arrow Z(\mathcal{V}’)$
$Z(\phi)$ :
$(U, c_{-,U}),$ $(V, c_{-,V})\in Z(\mathcal{V})$ $(U, c_{-},u)\otimes(V, c_{-},v)=(U\otimes V, c_{-},u\otimes v)$ $c_{-},u\otimes v$
$\emptyset u,v$ : $F(U)\otimes F(V)arrow F(U\otimes V)$ $(F(U), c_{-,F(U)}’)\otimes(F(V), d_{-,F(V)})$




$\omega:1’arrow F(1)$ $(1’, l^{\prime-1}\circ r’)$ $(F(1), d_{-,F(1)})=(Z(F))(I, l^{-1}or)$ $Z(\mathcal{V}’)$
$Z(\omega)$. $(Z(F), Z(\phi), Z(\omega))$ : $Z(\mathcal{V})arrow Z(\mathcal{V}’)$
$(Z(F), Z(\phi), Z(\omega))$
$(F, \phi, \omega)\mapsto(Z(F), Z(\phi), Z(\omega))$
$(F, \phi,\omega)$ : $\mathcal{V}arrow \mathcal{V}$ $\xi$ : $(F, \phi,\omega)\Rightarrow$
$1_{\mathcal{V}}$ 2.1
$(Z(F), Z(\phi), Z(\omega)):z(\nu)arrow Z(\mathcal{V})$ $\xi$ $\xi$ :
$(\mathcal{Z}(F), \mathcal{Z}(\phi), \mathcal{Z}(\omega))\Rightarrow 1_{Z(\mathcal{V})}$ $(F, \phi,\omega)\mapsto(\mathcal{Z}(F), Z(\phi), Z(\omega))$
$(F, \phi,\omega)$




bimodule Yetter [40] Yetter-Drinfel’d [27]
Yetter-Drinfel’d
2.2 $H$ $k$ Hopf $k$ $M$
2 1 1
$M$ $D(H)$-
$M$ $H$- $H$- : $h\in H$
$m\in M$
(2.1) $\sum(h_{(1)}\cdot m_{(0)})\otimes(h_{(2)}m_{(1)})=\sum(h_{(2)}\cdot m)_{(0)}\otimes(h_{(2)}\cdot m)_{(1)}h_{(1)}.$
$\rho:Marrow M\otimes H$ $m$ $\rho(m)=\sum m_{(0)}\otimes m_{(1)}$
( )
$M$ $D$ (H) $D(H)$ $H$ $H^{*}$
$M$ $H$- $H^{*}$- 2
$p\in H^{*},$ $h\in H$ $m\in M$
(2.2) $h \cdot(p\cdot m)=\sum\langle p_{(1)}, S^{-1}(h_{(3)})\rangle\langle p_{(3)}, h_{(1)}\rangle p_{(2)}\cdot(h_{(2)}\cdot m)$
$k$ $M$ $H$- $H^{*}$-
(2.2) $M$ $D(H)$ -
$k$ $M$ $M$ $H^{*}$- $H$-
1 1. $M$ $H$- $\rho$ : $Marrow M\otimes H$
$\mapsto$ $M$ $H^{*}$- $\alpha$ : $H^{*}\otimes Marrow M$
$\alpha(p\otimes m)=\sum\omega, m_{(1)}\rangle m_{(0)}$
$\bullet$ $M$ $H^{*}$- $\alpha$ : $H^{*}\otimes Marrow M$
$\mapsto$ $M$ $H$- $\rho$ : $Marrow M\otimes H$
$\rho(m)=\sum_{i=1}^{n}\alpha(e_{i}^{*}, m)\otimes e_{i}.$
$\{e_{i}\}_{i=1}^{n}$ $\{e_{\iota’}^{*}\}_{i=1}^{n}$ $H$ $H^{*}$
$M$ $D(H)$- $M$
$H$- $H$- : $h\in H$
$m\in M$
(2.3) $\sum(h\cdot m_{(0)})\otimes m_{(1)}=\sum(h_{(2)}\cdot m)_{(0)}\otimes S^{-1}(h_{(3)})(h_{(2)}\cdot m)_{(1)}h_{(1)}.$
(2.3) $h,$ $h’\in H$ $m\in M$
(2.4) $\sum(h\cdot m_{(0)})\otimes h’m_{(1)}=\sum(h_{(2)}\cdot m)_{(0)}\otimes h’S^{-1}(h_{(3)})(h_{(2)}\cdot m)_{(1)}h_{(1)}$
$h\otimes h’$ $\Delta$ ( ) (2.1)
95
(2.1) $M$ $H$- $H$-
(2.1) $1_{H}\otimes S^{-1}(h’)$ (2.3)
$M$ $D(H)$-
: $H^{*}$- $H$- 1 1
$H^{*}$- $M,$ $N$ $k$- $f$ : $Marrow N$ $H^{*}$ -
$f$ $H$-
2.2 ([23; Section 10.6], [30], [36] )
2.3 $H$ $k$
(1) $H$- $H$- $M$ ( - ) H-Yetter-Drinfel’d
$h\in H$ $m\in M$ (2.1) (2.1) Yetter-Drinfel’d
(2) $M_{1},$ $M_{2}$ ( - ) H-Yetter-Drinfel’d k- $f$ : $M_{1}arrow M_{2}$
Yetter-Drinfel’d $f$ $H$- $H$-
2.4 (Yetter [40]) $H$ $k$ ( - ) H-Yetter-Drinfel’d
$Hy_{\mathcal{D}^{H}}$ Yetter-Drinfel’d ( -
$)$ H-Yetter-Drinfel’d $M,$ $N$ $M\otimes N$
( - ) H-Yetter-Drinfel’d
$h\in H,$ $m\in M,$ $n\in N$ $h \cdot(m\otimes n)=\sum(h_{(1)}\cdot m)\otimes(h_{(2)}\cdot n)$ ,
$m\in M,$ $n\in N$ $m \otimes n\mapsto\sum m_{(0)}\otimes n_{(0)}\otimes n_{(1)}m_{(1)}.$
$Hy\mathcal{D}^{H}$
( - ) H-Yetter-Drinfel’d $M,$ $N$ $c_{M,N}$ : $M\otimes Narrow N\otimes M$
$m\in M,$ $n\in N$
$cM,N(m \otimes n)=\sum n_{(0)}\otimes(n_{(1)}\cdot m)$
$k$- $c=\{C_{M,N\}_{M,N\in y_{\mathcal{D}^{H}}}H}$ $Hy_{\mathcal{D}^{H}}$ (pre-
braiding) $c$ $M,$ $N$
$c_{M,N}$ $H$ Hopf $e$
Yetter-Drinfel’d $H$ $k$ Hopf Yetter-
Drinfel’d $H\mathcal{Y}\mathcal{D}^{H}$ $D(H)^{M}$
2.5 (Majid [19]) $H$ $k$ Hopf
$Hy\mathcal{D}^{H}\cong_{D(H)}M$
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$A$ $k$ Hopf $D(A)$ - $V$ $A$-
Yetter-Drinfel’d $A$- Yetter-
Drinfel’d $A$- Drinfel’d
$R$- $\mathcal{R}$ $c$ $c_{-,V}=\{cx,v:X\otimes Varrow$
$V\otimes X\}_{X\in M}A$ $A$- $X$ $c_{X,V}$
(2.5) $cx,v(x\otimes v)=T_{X,V}(\mathcal{R}\cdot(x\otimes v)) (x\in X, v\in V)$
$A$- $T_{X,V}$ $T_{X,V}(x\otimes v)=v\otimes x(x\in X, v\in V)$
$k$- $D(A)$ - $V$ $A$- $V$
$c_{-,V}$ : $-\otimes Varrow V\otimes-$ $(V, c_{-,V})\in \mathcal{Z}(AM)$
( [12; $Xm.5]$ )
2.6 ([11, 18]) $A$ $k$ Hopf
$Z(AM)$ $D(A)^{M}$
: $F$ : $\mathcal{Z}(AM)arrow D(A)^{M}$
(quasi-inverse) $G:_{D(A)}Marrow \mathcal{Z}(AM)$
$(V, c_{-},v)$ $\mapsto$ $V,$




$(V, c_{-,V})\in \mathcal{Z}(AM)$ $F(V, c_{-},v)=V$ $H$- $\rho v$ : $Varrow V\otimes A$
$\rho_{V}(v)=cA,V(1\otimes v) (v\in V)$
$((V, \rho_{V})$ ( - ) A-Yetter-Drinfel’d $V$
$D(A)$- )
$V$ $\mapsto$ $(V, c_{-,V})$ ,(2.7) $G:_{D(A)}Marrow \mathcal{Z}(AM)$
$f$ $\mapsto$ $f$
$D(A)$ - $V$ $c_{-,V}$ (2.5) $A$-
$cx,v$ : $X\otimes Varrow V\otimes X(X\in AM)$ $G$ $F=1_{\mathcal{Z}(M)}A,$ $F$ $G=1_{D(A)^{M}}$
$\Pi_{A}oG=R_{A}$ : $D(A)^{M}arrow AM$
2.7 $A,$ $B$ $k$ Hopf $(F, \phi, \omega):_{A}Marrow BM$
(1.5)
$(\tilde{F},\tilde{\phi},\tilde{\omega})$ : $D(A)Marrow D(B)^{M}$
( )
(2.7) $G$
$D$ (A) $Marrow \mathcal{Z}(AM)$ $(G_{1}, \phi_{1}’, \omega_{1}’)$
$B$ (2.6) $F$ $\mathcal{Z}(BM)arrow$
$D(B)^{M}$ $(F_{2}, \phi_{2}, \omega_{2})$





$(G_{2}, \phi_{2}’,\omega_{2}’)$ (2.7) $G:_{D(B)}Marrow Z(BM)$ (
$(G_{2}, \phi_{2}’,\omega_{2}’)\circ(F_{2}, \phi_{2},\omega_{2})=1_{Z(M)}B$ : $Z(BM)arrow Z(BM)$
) $\Pi_{A}o(G_{1}, \phi_{1}’,\omega_{1}’)=R_{A},$ $\Pi_{B}o(G_{2}, \phi_{2}’, \omega_{2}’)=R_{B}$ $(\tilde{F},\tilde{\phi},\tilde{\omega})$
\S 3. Radford
$k$ $H$ $H$- RRes: $Hy_{\mathcal{D}^{H}}arrow$
$HM$ Radford [26] $H^{op}$ Hopf
RRes Radford RInd: $HMarrow Hy_{\mathcal{D}^{H}}$
Radford [10] $S$ chr\"odinger $D(H)H$
RInd $(k)$
2.2
3.1 (Lambe-Radford [13; Lemma 5.1.1]) $H$ $k$ $H^{op}$
$\ovalbox{\tt\small REJECT}$ Hopf $H$- $H$- $(M, \cdot, \rho)$
$(M, \cdot, \rho)\in H\mathcal{Y}\mathcal{D}^{H}$ $\Leftrightarrow$ $h\in H$ $m\in M$
$\rho(h\cdot m)=\sum h_{(2)}\cdot m_{(0)}\otimes h_{(3)}m_{(1)}\overline{S}(h_{(1)})$ .
3.2 (Radford [26; Proposition 2]) $H$ $k$ $H^{op}$
Hopf
(1) $L\in HM$ $L\otimes H$ $\rho$ ( - ) H-Yetter-
Drinfel’d
$h \cdot(l\otimes a)=\sum(h_{(2)}\cdot l)\otimes h_{(3)}a\overline{S}(h_{(1)})$ ,
$(h, a\in H, l\in L)$ .
$\rho(l\otimes h)=\sum(l\otimes h_{(1)})\otimes h_{(2)}$
(2) $M\in Hy\mathcal{D}^{H},$ $L\in HM$ $p:Marrow L$ $H$- $f$ : $Marrow L\otimes H$
$f(m)= \sum p(m_{(0)})\otimes m_{(1)} (m\in M)$
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$f$ Yetter-Drinfel’d
$H$ $k$ $H^{op}$ Hopf 3.2(1)
$H$- $M\otimes H$ ( - ) H-Yetter-Drinfel’d Yetter-Drinfel’d
RInd$(M)$ $f$ : $Marrow N$ $H$- RInd$(f):=$
$f\otimes id_{M}$ :RInd$(M)arrow$ RInd$(N)$ Yetter-Drinfel’d RInd
RInd: $HMarrow Hy_{\mathcal{D}^{H}}$ Radford
3.3 (Frobenius [10; Lemma 2.1]) $H$ $k$ $H^{op}$
Hopf $M\in H\mathcal{Y}\mathcal{D}^{H}$ $V\in HM$
$f\in Hom_{H}M$ (RRes$(M),$ $V$) $\mapsto\varphi(f)\in Hom_{H}y_{\mathcal{D}^{H}}(M, RInd(V)$ ),
$( \varphi(f))(m)=\sum f(m_{(0)})\otimes m_{(1)} (m\in M)$
$\varphi$ : $Hom_{H}M(RRes(M), V)arrow Hom_{H}y_{\mathcal{D}^{H}}(M, RInd(V)$)
$k$- $\alpha\in Hom_{H}\mathcal{Y}\mathcal{D}^{H}(M, N)$
$\beta\in Hom_{H}M(U, V)$
( )
$\psi$ : $Hom_{H}\mathcal{Y}\mathcal{D}^{H}$ $(M, RInd(V)$ ) $arrow Hom_{H}M$ (RRes $(M),$ $V$ ) Yetter-Drinfel’d
$g:Marrow$ RInd(V) $k$-
$\psi(g):RRes(M)arrow V, m\mapsto(id_{V}\otimes\epsilon)(g(m)) (m\in M)$
$\psi(g)$ $H$- $\psi$ $\varphi$
: RRes: $Hy_{\mathcal{D}^{H}}arrow HM$ Radford
RInd : $HMarrow Hy_{\mathcal{D}^{H}}$ $\dim H>1$
$U,$ $V\in HM$ $\dim$(RInd $(U)\otimes$ RInd $(V)$ ) $=(\dim U)(\dim V)(\dim H)^{2}$
$\dim$ (RInd $(U\otimes V)$ ) $=(\dim U)(\dim V)(\dim H)$ $\dim H>1$ $k$-
RInd $(U)\otimes$ RInd$(V)arrow$ RInd$(U\otimes V)$
$H$ $k$ Hopf $Hy_{\mathcal{D}^{H}\cong M}D(H)$ 2
$I_{H}$ : $HMarrow^{RInd}HD(H)$ $R_{H}$ : $D(H)^{M\cong_{H}\mathcal{Y}\mathcal{D}^{H}}arrow^{R{\rm Res}}HM$ $I_{H}$
$R_{H}$ $I_{H}$ Radford $R_{H}:_{D(H)}Marrow HM$
$D(A)$- $V$ Hopf $\iota$ : $Harrow D(H),$ $\iota(h)=\epsilon_{H}\triangleright\triangleleft h$
$H$-
$H$ $k$ Hopf $V\in HM$ RInd(V) $\in H\mathcal{Y}\mathcal{D}^{H}\cong_{D(H)}M$
RInd(V) $=V\otimes H$ $H$ $\rho$ :
$h \cdot(v\otimes a)=\sum(h_{(2)}\cdot v)\otimes h_{(3)}aS^{-1}(h_{(1)})$ ,
$\rho(v\otimes h)=\sum(v\otimes h_{(1)})\otimes h_{(2)}.$
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$\rho$ RInd(V) $H^{*}$-
$p \cdot(v\otimes h)=\sum\langle p, (v\otimes h)_{(1)}\rangle(v\otimes h)_{(0)}=\sum\langle p, h_{(2)}\rangle v\otimes h_{(1)}$
$D(H)$ RInd(V)
: $p\in H^{*},$ $h,$ $a\in H,$ $v\in V$
$(p\triangleright\triangleleft h)\cdot(v\otimes a)=p\cdot(h\cdot(v\otimes a))$
$= \sum\langle p, h_{(5)}a_{(2)}S^{-1}(h_{(1)})\rangle(h_{(3)}\cdot v)\otimes(h_{(4)}a_{(1)}S^{-1}(h_{(2)}))$ .
$V.=k$ ( $H$ $\epsilon$ ) $k\otimes H$ $H$
$(p \triangleright\triangleleft h)\cdot a=\sum\langle S^{-1}(p), h_{(1)}S(a_{(2)})S(h_{(4)})\rangle S^{-1}(h_{(2)}S(a_{(1)})S(h_{(3)}))$
RInd$(k)=k\otimes H=H$ $D(H)$
(3.1) $S((p \triangleright\triangleleft h)\cdot S^{-1}(a))=\sum\langle S^{-1}(p), h_{(1)}a_{(1)}S(h_{(4)})\rangle h_{(2)}a_{(2)}S(h_{(3)})$
$D(H)$ Schr\"odinger $D(H)H:=(H, arrow)$
3.4 $H$ $k$ Hopf RInd: $HMarrow H\mathcal{Y}\mathcal{D}^{H}\cong_{D(H)}M$ Radford
$\Phi$ : $D(H)^{H}arrow$ RInd$(k)$ , $\Phi(a)=1\otimes S^{-1}(a)$ $(a\in H)$
$D(H)$ -
( 1.2 )
$(G, \phi’,\omega’)$ : $BMarrow AM$ $(F, \phi,\omega)$ : $AMarrow BM$
$(\tilde{F},\tilde{\phi},\tilde{\omega})$ : $D(A)^{M}arrow D(B)^{M}$ $(\tilde{G},\tilde{\phi}’,\tilde{\omega}’)$ : $D(B)^{M}arrow D(A)^{M}$ $(F, \phi,\omega)$
$(G, \phi’, \omega’)$ 2.7 $(\tilde{G},\tilde{\phi}’,\tilde{\omega}’)$
$(\tilde{F},\tilde{\phi},\tilde{\omega})$
$R_{B}’:=(F, \phi,\omega)\circ R_{A}\circ(\tilde{G},\tilde{\phi}’,\tilde{\omega}’):_{D(B)^{M}}arrow BM,$
$I_{B}’:=(\tilde{F},\tilde{\phi},\tilde{\omega})\circ I_{A}\circ(G, \phi’,\omega’):_{B}Marrow D(B)M$
$i$ : $R_{B}’\Rightarrow R_{B}$ $I_{B}’$ $R_{B}’$
$I_{B}’$ $R_{B}$ Radford $I_{B}$ : $BMarrow D(B)^{M}$ $R_{B}$
$i$ : $I_{B}’$ $\Rightarrow I_{B}$







$\tilde{F}(_{D(A)}A)$ $\cong$ $\tilde{F}(I_{A}(k, \epsilon A))=(\tilde{F}\circ I_{A})(k, \epsilon A)$ $\cong$ $(\tilde{F}$ $I_{A}$ $G\circ F)(k, \epsilon_{A})$
$\uparrow$
$\uparrow$
$\Vert$ $arrow$ ( )
3.4 $(\begin{array}{lll} \ovalbox{\tt\small REJECT}\#_{\backslash \backslash }\Pi\overline{o}E G F \Rightarrow\xi 1_{A^{M}} \end{array})$ $(I_{B}’\circ F)(k, \epsilon_{A})$
$i(F(k, \epsilon_{A}))$ : $I_{B}’(F(k,\epsilon_{A}))arrow I_{B}(F(k,\epsilon_{A}))$ $D(B)$ -
$\tilde{F}(_{D(A)}A)\cong I_{B}(F(k, \epsilon_{A}))$ as left $D(B)$-modules





$I_{B}(F(k, \epsilon_{A}))\cong\tilde{F}(D(A)^{A)}$ as left $D(B)$-modules
3.4 $I_{B}(\omega)$
\S 4. :Schr\"odinger




Hopf $A$ $R$ $R= \sum_{i}\alpha_{i}\otimes\beta_{i}$ $M\in AM$ $c^{R}$
$(c^{R})_{X,Y}(x \otimes y)=\sum_{i}$
$y\otimes\alpha_{i}\cdot x$ $(x\in X, y\in Y, X, Y\in AM)$
4.1 $\nu=(C, \otimes, 1, a, r, l, c)$ $X\in C$
$(X^{*}, e_{X}, n_{X})$ 1 $C$ $f$ : $Xarrow X$
$1arrow^{n_{X}}X\otimes X^{*}X\otimes X^{*}X^{*}\otimes X\underline{f\otimes id}\underline{c_{X,X^{*}}}arrow^{e_{X}}1$
$f$ $\mathcal{V}$ (braided trace) $f$ Ttc $(id_{X})$
$X$ $\mathcal{V}$ (braided dimension) $\underline{\dim}X$
$(X^{*}, e_{X}, n_{X})$
4.2 $1^{o}.$ $\mathcal{V}$ $\mathbb{C}$-
$\mathcal{V}$
[2; Theorem 7.2] Hopf $(i.e$ . $R$ $R_{21}R=1\otimes 1$
HOPf ) [2; Corollary 7.3]
$2^{o}$ . Hopf $A$ Drinfel’ $d$ $(D(A), \mathcal{R})$ $\underline{\dim}_{\mathcal{R}}D(A)=$ Tr $S^{-2}$
$[$ 17, $20]_{\circ}hS^{2}$ Larson Radford [14, 15], Majid [17] Hopf
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$B_{n}$ $n$ $D(H)$- $M$ $c_{M,M}^{\mathcal{R}}$
$(c_{M,M}^{\mathcal{R}})^{-1}$ $X:=M^{\otimes n}$
$B_{n}$ $\rho_{M}:B_{n}arrow GL(X)$ $b\in B_{n}$ $\rho_{M}(b):Xarrow X$
sdim $\prime \mathcal{R}\rho_{M}(b)$ $M=D(H)H(S$chr\"odinger
) $\underline{b-\dim}(H)$ $:=\underline{\dim}_{\mathcal{R}}(\rho_{M}(b))$
4.3 $H$ $k$ Hopf $b\in B_{n}$ $\underline{b-\dim}(H)$ $H$
[31; Theorem 3.1]
4.4 $\mathcal{V}=(C, \otimes, 1, a, l, r, c),$ $\mathcal{V}’=(C’, \otimes, 1’, a’, l’, r’, d)$ 2
$(F, \phi,\omega)$ : $\mathcal{V}arrow \mathcal{M}$ $C$
$f$ : $Xarrow X$ :
$\underline{Tr}_{d}F(f)=\omega^{-1}oF($ $(f))\circ\omega$
( )
$X\in C$ $(X^{*}, ex, nx)$
$e_{F(X)}’:=\omega^{-1}\circ F(e_{X})\circ\phi x\cdot,x:F(X^{*})\otimes F(X)arrow 1’$
$n_{F(X)}’:=\phi_{X,X}^{-1}. oF(n_{X})\circ\omega:1’arrow F(X)\otimes F(X^{*})$
$(F(X^{*}), e_{F(X)}’, n_{F(X)}’)$ $F(X)$
$\mathcal{C}$ $f$ : $Xarrow X$ $F(f)$
$1’arrow F(X)n_{F(X)}’\otimes F(X^{*})arrow F(X^{*})c_{F(X),F(X^{*})}’\otimes F(X)arrow F(X^{*})id\otimes F(f)\otimes F(X)arrow 1’e_{F(X)}’$
$1’arrow^{n’}F(X)\otimes F(X^{*})arrow^{c’}F(X^{*})\otimes F(X)$ id $\otimes F(f_{-})F(X^{*})\otimes F(X)rightarrow^{e’}1’$
$\omega\downarrow \phi\downarrow \phi\downarrow \downarrow\phi \downarrow\omega$
$F(1)-F\perp nLF(X\otimes X^{*})\underline{F(c)-}F(X^{*}\otimes X)\underline{F(id\otimes f)}--F(X^{*}\otimes X)\underline{F}\cup earrow F(1’)$
4.5 $A,$ $B$ $k$ $(F, \phi, \omega):(AM, c)arrow(BM, c’)$ $k$-
$X\in AM^{fd}$
${}_{arrow r}TF(f)=\underline{Tr}_{c}f \square$
$(A, R)$ $k$ Hopf $A$- $M$
$(AM^{fd}, )$ $M$ $\underline{\dim}_{R}M$ $\underline{\dim}_{R}M$ $u\in A$
$(A, R)$ Drinfel’d $u$ $R= \sum_{i}\alpha_{i}\otimes\beta_{i}$ $u:= \sum_{i}S(\beta_{i})\alpha_{i}$
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$A$ [7] Drinfel’d $u$ $\underline{\dim}_{R}M$ :
$\underline{\dim}_{R}M=$ Tr $(\underline{u}_{M})$ .
$a\in A$
$\underline{a}_{M}$ $x\mapsto a\cdot x(x\in M)$ $M$
$A$- $f$ : $Marrow M$ $\underline{Tr}_{c^{R}}(f)$ $M,$ $M^{*}$
$\{e_{i}\}_{i=1}^{d},$ $\{e_{i}^{*}\}_{i=1}^{d}$ :
$\underline{Tr}_{c^{R}}(f)=\sum_{i,j}\langle\beta_{j}\cdot e_{i}^{*}, \alpha_{j}\cdot f(e_{i})\rangle=\sum_{i,j}\langle e_{i}^{*}, S(\beta_{j})\alpha_{j}\cdot f(e_{i})\rangle=\sum_{i}\langle e_{i}^{*}, u\cdot f(e_{i})\rangle.$




4.6 (Bulacu-Torrecillas [3; Propositions 4.3&4.5]) $A$ $k$ Hopf
$D(A)$ Schr\"odinger $D(A)A$ $D(A)$
$\underline{\dim}(_{D(A)}A)=\underline{\dim}(D(A))=$ Tr $(S_{A}^{-2})$
$A$ involutory Hopf $\underline{\dim}(_{D(A)}A)=(\dim A)1_{k}$
$G$ Hopf $k[G]$ Hopf $k[G]^{*}$
Drinfel’d $S$ chr\"odinger
$\underline{\dim}(k[G])=\underline{\dim}(k[G]^{*})=|G|1_{k}.$
4.6 $D(A)$ $\underline{\dim}D(A)$ $A$
[29; Corollary 5.9]






$A,$ $B$ $k$ Hopf $(F, \phi,\omega)$ : $(AM, c)arrow(BM, c’)$ $k$-
$M\in AM^{fd}$ $b\in B_{n}$ $\underline{b}$-d m, $F(M)=$
$\underline{b-\dim}M$
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$f$ $c_{M,M}^{\pm 1}$ $id_{M}$
$\phi_{M,M}^{\pm 1}$ $id_{M}$





$\underline{b}$-d m, $F(M)=\underline{Tr}_{d}(\rho_{F(M)}(b))=\underline{T}rarrow F(f)=^{r}\underline{\Gamma r}_{c}(f)=\underline{b-\dim}M$
$k$ Hopf $A,$ $B$ $k$-
$k$- $(F,\phi,\omega)$ : $AMarrow BM$
1.2 $(F, \phi,\omega)$ 2.7
$(\tilde{F},\overline{\phi},\tilde{\omega})$ : $D(A)^{M}arrow D(B)M$
$\tilde{F}(A)\cong B$ as left $D(B)$-modules




$1arrow Xnx\otimes X^{*}\cong X\otimes 1\otimes X^{*}rightarrow Xid\otimes n_{X}\otimes id\otimes X\otimes X^{*}\otimes X^{*}$
$arrow X(cx,x)^{q}\otimes id\otimes id\otimes X\otimes X^{*}\otimes X^{*}arrow Xid\otimes e_{\acute{X}}\otimes id\otimes 1\otimes X^{*}$
$\cong X\otimes X^{*}arrow^{e_{X}^{\acute{}}}1$
$e_{X}’=e_{X}oc_{X,X^{*}}$ 4.3
Hopf $H$ $t_{2,q}-\dim(H)$ $:=\underline{t_{2,q}-\overline{\dim}}_{R}\rho_{D(H)^{H}}(t_{2,q})$ $H$
$\underline{t_{2,q}-\overline{\dim}}X$ $X$ $(2, q)-$ $\pi A$
-
($V$ , c) Hopf $(A, R)$ $A$-
$(AM^{fd}, c^{R})$ $\underline{t_{2,q}-\overline{\dim}}_{R}X$ $t_{2,q}-\overline{\dim}_{R}X$ $q=2$
$\underline{H\dim}_{R}X$ $X$ Hopf
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4.8 4.7(2) Schr\"odinger $A$
Hopf $\underline{H\dim}(_{D(A)}A)\neq\underline{H\dim}(_{D(A^{*})}A^{*})$ ( 4.10)
$G:(_{D(A)^{M^{fd},c}\mathcal{R}})arrow(_{D(A^{*})}M^{fd}, c_{\mathcal{R}’})$ $D(A^{*})$-
$G(_{D(A)}D(A))\cong_{D(A^{r})}D(A^{*})$ $S$ chr\"odinger
$(A, R)$ Drinfel’d $u$ $0$ $m$ $X\in AM^{fd}$ $(2, q)-$
:
(4.2) $t_{2,q}-\overline{\dim}_{R}X=\{\begin{array}{ll}\sum Tr (u^{m+1}(u^{-m})_{(1)_{X}}) Tr (u^{m+1}(u^{-m})_{(2)_{X}}) (q=2m ) ,\sum Tr ((u^{m+1}\otimes u^{m+1})\Delta(u^{-m})R_{21_{X\otimes X}}\circ T_{X,X}) (q=2m+1 ) .\end{array}$
$a\otimes b\in A\otimes A$
$\underline{a\otimes b}_{X\otimes X}$ $a\otimes b$ $X\otimes X$ $x\otimes y\mapsto(a\cdot x)\otimes$
$(b\cdot y)(x, y\in X)$ $(A, R)$ Drinfel’d $u$
[37; Lemma 3.1] $e$ $u$ (4.2) $A$-
$X$ $q\in \mathbb{N}$ $t_{2,q+2e}-\overline{\dim}_{R}X=t_{2,q}-\overline{\dim}_{R}X$
$X\in AM^{fd}$ Hopf :
(4.3)
$\underline{H\dim}_{R}X=\sum_{i,j,k,l}h(S^{2}(\beta j)S(\beta_{i})\alpha_{i}\alpha_{k_{X}})$ Tr $(\beta_{k}S(\beta_{l})\alpha_{l}\alpha J_{X})$ .
Schr\"odinger $D(A)^{A}$ Hopf
$\underline{H\dim}(A)$ $:=\underline{H\dim}(_{D(A)}A)$
4.9 $A$ $k$ Hopf $\{e_{i}\}_{i=1}^{d}$ $\{e_{i}^{*}\}_{i=1}^{d}$
(4.4) $\underline{H\dim}(A)=\sum_{m,n=1}^{d}\langle e_{m}^{*}, S^{-1}(e_{m}^{(1)}e_{n}^{(2)}\rangle S(e_{m}^{(3)}))\rangle\langle e_{n}^{*}, S^{-1}(e_{m}^{(2)}e_{n}^{(3)})\nu e_{n}^{(1)}\rangle$
$a,$ $c\in A$ $a$ $c= \sum a^{(2)}cS^{-1}(a^{(1)})$
( )
$\mathcal{R}=\sum_{i=1}^{d}(\epsilon_{A}\triangleright\triangleleft e_{i})\otimes(e_{i}^{*}\triangleright\triangleleft 1_{A})$
$\underline{H\dim}(A)=\sum_{i,j,k,l=1}^{d}rb(S^{2}(e_{j}^{*}\triangleright\triangleleft 1_{A})S(e_{i}^{*}\triangleright\triangleleft 1_{A})(\epsilon_{A}\triangleright\triangleleft e_{i})(\epsilon_{A}$ Cxi$Cxie_{k})_{A})$
$\cross Tr((e_{k}^{*}M1_{A})S(e_{l}^{*}\triangleright\triangleleft 1_{A})(\epsilon_{A}\triangleright\triangleleft e\iota)(\epsilon_{A}Me_{j})_{A})$
$= \sum_{i,j,k,l=1}^{d}rb(S^{-2}(e_{j}^{*})S^{-1}(e_{i}^{*})\triangleright\triangleleft e_{i}e_{k_{A}})Tx(\underline{e_{k}^{*}S^{-1}(e_{l}^{*})\triangleright\triangleleft e\iota e_{j_{A}}})$
$\{S(e_{s})\}_{s=1}^{d}$ $\{S_{A^{*}}^{-1}(e_{s}^{*})\}_{s=1}^{d}$
$Tr((p\triangleright\triangleleft a)_{A})=\sum_{s=1}^{d}\langle S_{A^{*}}^{-1}(e_{s}^{*}p), a\triangleright S(e_{s})\rangle (a\in A, p\in A^{*})$
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$\underline{H\dim}(A)=\sum_{j,k=1}^{d}(\sum_{i,s=1}^{d}\langle S_{A}^{-1}(e_{s}^{*}S^{-2}(e_{j}^{*})S^{-1}(e_{i}^{*})), e_{i}e_{k}\triangleright S(e_{s})\rangle)$
$\cross($ $\langle S_{A^{*}}^{-1}(e_{t}^{*}e_{k}^{*}S^{-1}(e_{l}^{*})),$ $e_{l}e_{j}\triangleright S(e_{t})\rangle)$
$l,t=i$
$a\in A,$ $p\in A^{*}$ $\ovalbox{\tt\small REJECT}$
$F(p, a) := \sum_{l,t=1}^{d}\langle S_{A}^{-1}(e_{t}^{*}pS^{-1}(e_{l}^{*})), e_{l}a\triangleright S(e_{t})\rangle$
$F(p, a)= \sum_{l,t}\langle e_{t}^{*}pS^{-1}(e_{l}^{*}), S^{-1}(e_{l}a\triangleright S(e_{t}))\rangle$
$= \sum_{l,t}\langle\sum_{m}\langle e_{t}^{*}pS^{-1}(e_{l}^{*}), e_{m}\rangle e_{m}^{*}, S^{-1}(e\iota a\triangleright S(e_{t}))\rangle$
$= \sum_{\ovalbox{\tt\small REJECT},m}\langle e_{t}^{*}, e_{m}^{(1)}\rangle(p, e_{m}^{(2)}\rangle\langle e_{l}^{*}, S^{-1}(e_{m}^{(3)})\rangle\langle e_{m}^{*}, S^{-1}(e_{l}a\triangleright S(e_{t}))\rangle$
$= \sum_{m}\langle p, e_{m}^{(2)}\rangle\langle e_{m}^{*}, S^{-1}(S^{-1}(e_{m}^{(3)})a\triangleright S(e_{m}^{(1)}))\rangle$
$= \sum_{m}\langle p, e_{m}^{(2)}\rangle\langle e_{m}^{*}, S^{-1}((S^{-1}(e_{m}^{(3)})a)^{(1)}S(e_{m}^{(1)})S((S^{-1}(e_{m}^{(3)})a)^{(2)}))\rangle$
$= \sum_{m}\langle p, e_{m}^{(2)}\rangle\langle e_{m}^{*}, (S^{-1}(e_{m}^{(3)})a)^{(2)}e_{m}^{(1)}S^{-1}((S^{-1}(e_{m}^{(3)})a)^{(1)})\rangle$
$= \sum_{m}\langle p,$
$e_{m}^{(2)}\rangle\langle e_{m}^{*},$ $S^{-1}(e_{m}^{(3)})a$ $e_{m}^{(1)}\rangle$
$\underline{H\dim}(A)=\sum_{j,k=1}^{d}F(S^{-2}(e_{j}^{*}), e_{k})F(e_{k}^{*}, ej)$
$= \sum_{J,k,m,n=1}^{d}\langle S^{-2}(e_{j}^{*}), e_{m}^{(2)}\rangle\langle e_{m}^{*}, S^{-1}(e_{m}^{(3)})e_{k}\nu e_{m}^{(1)}\rangle\langle e_{k}^{*}, e_{n}^{(2)}\rangle\langle e_{n}^{*}, S^{-1}(e_{n}^{(3)})ejre_{n}^{(1)}\rangle$
$= \sum_{m,n=1}^{d}\langle e_{m}^{*},$ $s^{-1}(e_{m}^{(3)})e_{n}^{(2)}$ $e_{m}^{(1)}\rangle\langle e_{n}^{*},$ $s^{-1}(e_{n}^{(3)})S^{-2}(e_{m}^{(2)})$ $e_{n}^{(1)}\rangle$
$\{e_{m}\}_{m=1}^{d},$ $\{e_{m}^{*}\}_{m=1}^{d}$
$\{S(e_{m})\}_{m=1}^{d},$ $\{S^{-1}(e_{m}^{*})\}_{m=1}^{d}$
4.10 $G$ Hopf $k[G]$ Hopf $k[G|^{*}$ Drinfel’d
$S$chr\"odinger Hopf :
(4.5) $\underline{H\dim}(k[G])=\#\{(g, h)\in G\cross G|gh=hg\}=\sum_{g\in G}|Z(g)|,$
(4.6) Hdim$(k[G]^{*})=|G|^{2}.$
$Z(g)=\{h\in G|gh=hg\}$ ( $g$ )
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4.11 2 $G,$ $G’$ $k[G]$ $k[G’]$ $k$-
k-isocategorical [8] 4.3 (1) $G$
$G$ $k$-isocategorical [31; Lemma 4.7]
[24; Propositions 3.2&7.2]
Hopf Hopf Hopf
(1) Kac-Paljutkin [22, 33, 34]
$N\geq 1$ $L\geq 2$
$G_{NL}=\langle g, t, w|t^{2}=g^{N}=w^{2L}=1, tw=w^{-1}t, gt=tg, gw=wg\rangle$
$4L$ $D_{4L}$ $N$ $C_{N}$ $G_{NL}$
$k[G_{NL}]$ Hopf :
$\Delta(g)=g\otimes g, \Delta(w)=w\otimes e_{0}w+w^{-1}\otimes e_{1}w, \Delta(t)=t\otimes e_{0}t+w^{L+1}t\otimes e_{1}t,$
$\epsilon(g)=1, \epsilon(w)=1, \epsilon(t)=1,$
$S(g)=g^{-1}, S(w)=e_{0}w^{-1}+e_{1}w, S(t)=(e_{0}-e_{1}w)t.$
$e_{0}= \frac{1+w^{L}}{2},$ $e_{1}= \frac{1-w^{L}}{2}$ $k[G_{NL}]$ Hopf
$k[G_{NL}]$ $A_{NL}$ $A_{NL}$
Hopf $A_{NL}^{\nu\lambda}$ $(N\geq 1, L\geq 2 \nu, \lambda=\pm)$ $N$ $\nu=+$
$(L, \lambda)=$ $(odd, +)$ , $(even, -)$ 4.9
(4.7) Hdim$(A_{NL})=$ Hdim$(k[G_{NL}])=4L(L+3)N^{2}$
$L$ [37] $A_{NL}$ $k[G_{NL}]$
([38; Corollary 3.4] )
(2)8 Hopf [21,22, 32, 39]
$0$ 11 Hopf
8 Hopf Hopf
1 Kac-Paljutkin $A_{12}$ [21,22]
(1) Hdim$(A_{12})=40$ 8 Hopf
6 [32, 39] Stefan $A_{C_{2}}$
Hdim$(A)=0$
$k$ Hopf $A,$ $B$ [29; Cor. 5.9]
([4; Proposition 2.4] )
Hopf $A$ Drinfel’d Schr\"odinger Hopf $A$
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